For many years, the saphenous vein (SV) has been the preferred graft over the internal thoracic artery (ITA) for coronary artery bypass (CAB) surgery. In the early 1980s, a change in favor of the ITA occurred when Grondin et all showed that both early and late patency rates of the pedicled left ITA (LITA) anastomosed to the left anterior descending (LAD) artery were much higher than those of a SV grafted in similar circumstances.
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The impact of these improved patency rates on the clinical outcome of the patients undergoing CAB surgery was well established by Loop et al.' They showed that the patients who had received a single LITA to the LAD had not only a higher late survival rate but also less cardiac: events than those who had received only SV grafts. These findings have stimulated surgeons to bypass more coronary arteries with arterial grafts b y using both ITAs more extensively or even other arteries that could have the same patency rates as the ITA or at least better patency rates than the SV. The inferior epigastric artery (IEA) is one of these arteries.
Anatomy
The IEA originates from the medial side of the distal part of the iliac artery, approximately behind the inguinal ligament just opposite to the deep circumflex iliac artery. At first it follows the medial side of the deep inguinal ring, passing around the ductus deferens in the man or around the round ligament in the woman. Afterwards. it ascends obliquely and medially towards the umhilicus.
On this course, the IEA lies on the transversalis fascia as far as the arcuate line. Thereafter, it runs between the rectus muscle and its posterior sheath up to the umbilicus where it divides into several thin hranches that form intramuscular anastomoses with the terminal branches of the superior epigastric artery. There is usually no difference between the right and left IEAs.
Each IEA is accompanied b y two satellite veins that drain either separately or via a venous confluent into the external iliac: vein.
The proximal IEA gives off usually three branches.
These are the external spermatic artery, the pubic branch artery, and the anastomotic branch to the o h r a t o r artery, or, in some patients, the obturator artery itself."
In 1989, an angiographic: study was conducted in this No atherosclerotic lesion of either the RIEA or the LITA was shown in any of the patients. Ninety-six of the 100 RIEAs were considered to he suitable for CAB grafting, whereas four were obviously too short or too narrow for grafting any coronary artery.
A quantitative angiography was obtained in 20 of the 94 patients having a n IEA, which was considered to be adequate for CAB grafting. The average length of the RIEA from its iliac origin to its distal bifurcation was he used for CAB grafting. However, when large enough, they can be dissected for using the IEA as a natural Y graft. After clissection, the IEA is forcefully sprayed with a solution of papaverine (40 mg/100 mL) and wrapped with gauze patches soaked with the same solution. The IEA is only explanted after total heparinization (3 mg heparidkg body weight). The proximal end of the IEA is then opened longitudinally for about 5 mm and intubated with a 2-mm olive-tipped cannula (DLP, Inc, Grand Rapids, MI). The IEA is flushed with a solution of warm blood of the patient added with papaverine (40 mg/1200 mL) and dipyridamolc: (20 mg/100 ml) without distal clamping. Afterwards, the IEA is preserved in this medium at room temperature until it is grafted. Harvesting of the IEA takes about 15 minutes, but can be performed simultaneously with ITA harvesting. The abdominal wound is packed with gauze patches during cardiopulmonary bypass. At the end of the operation, after administration of protamine, it is closed anatomically with continuous polyglycolic continuous suture solution (Dexon, Davis, and Geck, Bmelux, Belgium). One aspirating drain is placed under the rectus muscle and another is placed in the subcutaneous space. They can usually be removed within 48 hours. ------- 12 When the IEA is clearly too short to reach the coronary artery to be bypassed from the aorta or when it is evident that clamping the aorta will he hazardous, the IEA can be proxiinally attached to a pedicled ITA (either the RITA or LlTA in an end-to-side or end-toend fashion). The preferred technique in these rircumstances has been to attach the IEA to the 13 Postoperative angiograms at 10 days and 14 months postoperatively; the IEA graft is anastoinosed end-to-end to the pediclrd RITA. The composite conduit is passed through the transverse sinus (see Fig 7 ) . The One hundred thirty-five patients (85%) consented to an early angiographic restudy within 2 weeks postoperatively. One hundred thirty-two of the 135 IEA grafts (97.7%) were patent. One hundred twenty IEA grafts (88%) had a perfect angiographic appearance, whereas 12 showed either significant anastomotic stenoses (270%) or focal irregularities (550%). Forty-eight patients underwent a second angiographic restudy between 6 and 12 months after the operation (average, 8.5 months); 44 IEA grafts (91.7%) were patent. Thirty-six (75%) perfectly matched the receiving coronary artery, whereas 8 were diffusely narrowed. Twenty nine patients were restudied from 13 to 43 months postoperatively (average, 25 months). Twenty-eight IEA grafts (96%) were patent. Twenty-five (86%) were widely open, whereas three showed a diffuse narrowing.
In total, 61 (79%) of the 77 IEA grafts restudied between 6 and 43 months after the operation were widely open and perfectly matched the receiving coronary artery. Five patients underwent a third angiographic restudy up to 5 years after the operation (average, 39 months). All had widely patent IEA grafts. It must be pointed out that 8 of the 11 IEA grafts that became narrowed were used to bypass RCAs that showed mild stenosis at the time of restudy.9 On the contrary, 37 of 40 IEAs grafted onto coronary arteries that were occluded at the time of operation were widely patent at the time of the second restudy.
Conclusions
The IEA is a newcomer in the field of CAB surgery, and still needs to stand the test of time before its place among the other CAB grafts can be established. However, on the basis of our experience, we can conclude that:
1. Harvesting of IEA grafts is easy (in the way we describe in this article).
2. Most of the IEA grafts have sufficient length to bypass coronary arteries that are closer to the aorta (especially the RCA proximally to the crux), and by constructing their proximal anastomoses onto the pedicled RITA, it is even possible to use shorter IEA grafts for grafting the distal branches of the RCA. However, IEA grafts whose caliber is insufficient to match the coronary artery to be bypassed should not be used. A preoperative opacification of the IEAs in situ is a very reliable technique to measure their length and size to determine the operative strategy to follow.
3. CAB grafting with the IEA does not seem to increase the operative mortality.
4. The incidence of parietal complications related to IEA harvesting is relatively low. The use of shorter incisions and a routine aspirating drainage of both the preoperitoneal space and the subcutaneous tissue in the postoperative period might reduce the parietal morbidity. However, patients undergoing bilateral ITA and IEA harvesting are probably at a higher risk for parietal complications."
5. The midterm patency rate of the IEA grafts is lower than those of the pedicled ITA grafts, but is still similar to the patency rates of free ITA grafts used in similar circumstances. l1 6. The fact that the patency rate of the IEA grafts seems to stabilize after the first postoperative year could indicate that IEA grafts will have the same long-term durability as the ITA grafts. Construction of the proximal anastomoses of the IEA grafts onto pedicled ITA may reduce the early attrition rate of IEA grafts. 12,13
